tlie high (lunlity of the producls obtained for instance for nso in tlic varnisL 65 
when using' aluminium chloride, make iniliustry. 
this a particularly valuable catalyst, even Exampm 2. 

though owing to secondary reactions tlio Csiny operiiting conditions similar to 
5 quantity of alkyl or aryl <jhloride those of Example 1, 170 g. of silicon 
recovered is less than that when certain tetrachloride were treated with iijU cc. of TO 
other metal chlorides are used as catalyst. u 3.J27 oST. solution of a methyl mugncsium 
There is a correspondingly increased (irignard reagent in equal volumes of 
liberation of hydrochloric acid.- ether and toluene. 

10 The invention is illustrated by the The substituted chlorosilane solution 
following Examples^ though it is to 'be ■ - obtained was divided into two equal parts, 76 
understood that othei" pressure or tempeiar as above; and to one half oO g. of anhy- 
ture conditions can be employed^ with or,. _ drqus otliyl alcohol were Jidded. It was 
without the use of a solvent or catalyst. then boiled under reilux until tlie libera- 

J5 It will be appreciated that in practice the tion of hydrochloric acid ceased. 

process can siiitably be carried out by ~ The substituted ethyl silicate so olv 80 
using quantities of the reagents such -that trained- was then mixed with the second 
the halogen content on the one hand and half of the substituted chlorosilane solu- 
the alkoxy or aiyloxy content on the other tion, 26 g. of ferric chloride were added, 

20 are appro^Limately equimolecular, and. <ind -the operation was continued as in 
then: reflusing and distilling off the alkyl Example 1. > iJ6 
or- aryl-halide until the residual product It was found that at 170° C. chlorine 
•is substantially free from halogen. -could no longer be found in the organitv 

* ■■ comijounds in the product, and the opera- 

• - - E xAMP XE 1. tion watj completed as described above. 

25 ITO g. of silicon tetrachloride and one After removing the more volatile com- 90 

- litre of dry toluene were introduced into ponents by vacuum dLstillution the juo- 
-a tworlitre flask provided with a reflux -duct was. a viscous oil with a very low 

condenser -and a stirrer, and the mixture vapour pressure, which could for example 
was Qooled on ice. . A ^nixture of 335 cc. be used as a .hydraulic fluid in vacuum 
30- of a 2..I5 JST. solution jof an ethyl magne- ^ pumps or in brakes. 95 

- si um Gri guard reagent- in- equ-al- -volumes . ^ Exaaiplos 3. 

of -ether and toluene and 249 cc. of a 2.35 170 g. of silicon tetrachloride and one 

- jN' . solution oi* a phenyl magnesium Grig- litre of dry toluene were placed in a flask 

- nard reagent in equal volumes of ether - provided with a reflux condenser and a 

85 and. .toluene were added drop by drop, stirrer, and a mixture of 325 cc. of a IQ\ 
after. -which the reaction mixture was 2.35 N.. solution of a phenyl magnesium 
sloivly- heated and refluxed for one hour. -Grignard reageixt 4^nd 28ft cc, of a 3.27 X. 
- ThB.solutipn of siibstituted ehlorosiluno solution of a methyl magnesium Grignard 

- thereby. -obtained W4>s divided into two reagont were added drop by drop, with 

40 erxual parts, and one was placed in a two- - cooling. jOt 
. litre flask provicled with, a reflux condenser . To 20S.2 g. of trooled ethyl orihosilicate 
and astirrcp. .57.3 g. of anhydrous methyl tliere were 4)dded drop by 'drop and witli 
alcohol were slowly added, and tha mix- stirring. 32o cc. of a 2.35 X. solution of 
ture was refluxed \intil the liberation of a phenyl magnesium Grignard reagent 

45 hydrochloric acid ceased- .and 28G cc. of a 3.27 N. solution of a IK 

The product was. then mixed with the methyl magnesium Grignard reagent, 
other half of the solution of substituted - The solvent in each case was a mixture in 
chlorosilane, and 25 g. of isinc .-chloride : equal volumes of ether and toluene, 
in small /pieces or" in powder form were The substituted chlorosilane soluticm 

50 then added. The mixture was refluxed for and the substituted ethoxysilane solution III 
two to three hours and the solvent removjed so .obtained were mixed, and 75 g. of 

- by distillation. The temperature rose . anlxydrous aluminium .chloride were 
from SO— 90- C. to 220— 240** C, and the added. 

operation was continued until chlorine The mixture was heated under reflux 
55 could no loiiger beioiind in the organic for two hours and the more volatile com- 12C 
compounds in the liquid* ponents were then difstilled off* slowly. 

100 cc. of toluene. were added to render The temperature gradually rose and after 
the silicone so produced less viscous, and . ten hours of heating reached 100 — 124-' 
the catalyst was removed by several sue- C. At this, pointy on contacting the solu- 
60 cessive washings with water, whicli did tion with wafer in order to eliminate the 125 
not give rise to any hydrolysis. The sol- catalyst, no acid reaction was commurii- 
vent was then removed, leaving a pure • rated to the wafer; thus showing the 
silicone. absence of unreacted ^chlorosilanes. 

It was obtained as a thick oil, suitable Furthermore, the collected distillate con- 
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taiiied only traces of silicon compounds. 

The solvent was removed, giving 21G g. 
of a silicone. 

Having now particularly described and 
5 ascertained the nature of tlie said inven- 
tion and in what manner tlie same is to 
be performed, we declare tbat what we 
claim is : — 

.1, A process for the production of 
10 silicones, in which the silicone is formed 
by a polymerisation rea-ctian in which the 
characteristic silicone linkage is obtained 
by causing a molecule of an organo- 
silicon wmpounid containing a halogen 
16 atom directly attuched to silicon to react 
under non-hydrolysing conditions with a 
molecule of an organo-silicon compound 
containing an alkoxy or aryloxy group 
also directly attached to sili<?on, with the 
20 elimination of aJkyl or aryl halide. 

2. A process according to Claim 1, in 
which the reaction is carried out under 
reflux. 

3. A process according to Claim 1 or 
26 Claim 2, in which the quantities of the 

halogen and of the alkoxy or aryloxy 
group present are approximately equi- 
molecular, and the alkyl or aryl halide is 
distilled off until the residual product is 
80 substantially free from halogen. 

4. A process according to any one of 
Claims 1 to 3, in which the lialogeu is 
chlorine. 

5. A process a<! cording to any one of 
36 the preceding claims, in which the 

reaction is carried out in the presence of 
a solvent. 

•G. A process according to any one of 
Claims 1 to 4, in which the reaction is 



carried out without the use of an ex- 40 
traneous solvent. 

7. A process according to any one of 
the preceding claims, in which a catalyst 
is used. 

8-. A process according to any one of 46 
Claims 1 to 6, in which ferric chloride is 
used as catalyst. 

9. A process according to any one of 
Claims .1 to in. which zinc chlorid-e is 
used as catalyst. 50 

10. A process according to any one of 
Claims X to in which calcium chloride 
is used as catalyst. 

11. A process according to any one of 
Claims 1 to in which aluminium 56 
chloride is used as catalyst. 

12. A process according to any one of 
the preceding claims, in which a methyl- 
chlorosilane, a mixed methyl-phenyl- 
chlorosilane or a xoized ethyl-phenyl- 60 
chlorosilane is used. 

13. A process according to any one of 
the preceding claims, in which a methyl- 
ethoxysilane, a mixed methyl-phenyl- 
ethoxysilane or a mixed ethyl-phenyl- 65 
methoxysilane is used. 

14. A process for the produ«ction of 
silicones, substantially as described with 
reference to any one of the Examples. 

15. Silicones which have been obtained 70 
by the process of any one of the preceding 
claims. 

Dated this 20th day of September, 1948. 

!For the Applicants : 
F. J. CLEVELAND & COMPANT, 
Chartered Patent Agents, 
29, Soxithampton Buildings, 
Chancery Lane, London, "W.C.S. 
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